For young adults with acute lymphoblastic leukemia, pediatric-based regimens are likely to provide the following when compared to hyper-CVAD regimens: better disease control, less hospitalization time, diminished acute toxicities, decreased financial cost, more quality-adjusted life years, and fewer adverse late effects, such as infertility, myelodysplasia, and second malignant neoplasms. There are also reasons to expect less cardiac and cognitive dysfunction after pediatric regimens. The improved quality and quantity of life associated with pediatric regimens renders them preferable to hyper-CVAD regimens for the treatment of Philadelphia-negative Bprecursor or T-cell acute lymphoblastic leukemia and lymphoblastic lymphoma in young adults.
, whereas all of the phases of OS increase leading up to 2009 in younger patients were statistically significant (age 15-19, P < .0001; age 10-14, P < .0001; age < 10, P < .0004) ( Figure 1B) . Also, the incidence of ALL/LBL in increasing in the US, with more than 1300 AYAs expected to be diagnosed with these acute lymphoid malignancies in 2018. 2 Treatment regimens for ALL developed in pediatric patients should be considered preferable for AYAs to regimens historically developed in adult patients. 4 Over the last half century, pediatric cooperative groups conducted >160 randomized trials to both improve efficacy and reduce toxicity of ALL therapy. 4 These trials were focused on reducing acute, subacute and delayed adverse sequelae without compromising OS, as successively indicated by the continued statistically significant improvement in OS among all ALL patients <20 years of age ( Figure 1B ). Here we review the specific differences in survival and quality of life during and after treatment between pediatric-based and "hyper-CVAD" regimens, 5 the most widely used ALL treatment in routine practice for AYAs and older adults in the US. tal. 6 The upper panels of Figure 2A and 2B depict the regimen for ALL. It derives its name from combination "A": high-dose cyclophosphamide, vincristine, doxorubicin (Adriamycin), and dexamethasone. 5 Following neutrophil recovery, patients receive "B": high-dose cytarabine and high-dose methotrexate. A and B are then repeated for a total of 8 cycles (4A + 4B) over an average of 6 months. Maintenance therapy after the 4A-B cycles consists of 2.5 years of daily oral 6-mercaptopurine, weekly oral methotrexate, and monthly vincristine and steroid pulses. In patients with ALL but not in patients with LBL, maintenance is prescribed to be interrupted during months 6-7 and 18-19 with late intensification phases: 7, 8 A, as previously administered, followed by 4 weekly infusions of methotrexate and asparaginase. Central nervous system (CNS) prophylaxis consists of [4] [5] [6] intrathecal doses of methotrexate and cytarabine during the A-B cycles if classified as low CNS risk and from 6 to 8 if high risk. 7 Patients with overt CNS leukemia or cranial-nerve root involvement at diagnosis receive 24-30 Gy of radiation in 10-12 fractions directed to the whole brain or, for cranial nerve involvement, to the base of the skull. 5 The delayed intensification and intrathecal phases are variably applied by some groups, such as withholding one or both of the delayed intensifications or administering up to 16 doses of intrathecal chemotherapy.
| COMPARISON OF PEDIATRIC AND HYPER-CVAD REGIMENS
Hyper-CVAD has been modified over the years for different types of ALL and with attempts to either intensify therapy (including adding asparaginase) 7, 9, 10 or reduce intensity. 11 Table 1 Phases of therapy on hyper-CVAD (upper panel) and the pediatric C10403 (lower panel) regimens during the first 8 months (A) and subsequent therapy (B) [Color figure can be viewed at wileyonlinelibrary.com] does include rituximab if the patient's ALL is CD20+, the effectiveness of which has been demonstrated for hyper-CVAD 14 and also in a randomized trial in adults when added to a pediatric ALL regimen. 15 The lower total alkylating, anthracycline, and cytarabine exposure in the pediatric regimen derives from decades of successful attempts by pediatric oncologists to reduce the adverse subacute, delayed and late effects of their regimens in regard to gonadotoxic, cardiotoxic, neurotoxic and carcinogenic potential, the impact of each of which has been confirmed by long-term follow-up results. [16] [17] [18] Hyper-CVAD regimens for ALL have been developed and applied at single-but not multi-institution investigations. Generalizing the results of multi-institutional studies is challenging 19 but single institution studies are particularly vulnerable to be impacted by referral patterns, the socioeconomic status and racial/ethnicity mix of patients treated, intensity of treatment protocol application, and anticipation, intervention and management of adverse events.
| DISEASE CONTROL
Six comparisons of disease control with hyper-CVAD and pediatric regimens have been published in peer-reviewed journals, all of which were retrospective (and nonrandomized). Two were reports of comparable outcome at single institutions and four reported inferior outcome with hyper-CVAD, of which two were conducted at two centers and two at single centers.
| Similar outcomes with pediatric and hyper-CVAD regimens
One comparison was from UTMDACC where hyper-CVAD was devel- The only reported difference in prognostic factors evaluated in the UTMDACC comparison was age distribution, with the pediatric regimen group having a median age that was 5 years younger (22 vs.
27 years). There are however several differences in the reported data that suggest the hyper-CVAD-treated patients had an overall better prognosis than the pediatric regimen group. The proportion of patients transplanted in first remission because of high-risk cytogenetic/molecular findings or high levels of minimal residual disease was 5.9% on a hyper-CVAD regimen and 10.4% on the pediatric regimen.
Only one of the six transplanted hyper-CVAD patients had died at the time of analysis, vs. 4 of 11 transplanted patients on the pediatric regimen. As described in the "final results" report, the hyper-CVAD-treated patients had a lower CNS relapse rate (6.9% isolated and 10.8% ; AYAs are to have an average BSA that is 5% lower. concurrent with marrow relapse) than did the pediatric regimen group (8.5% isolated and 14.3% concurrent with marrow relapse) but neither of these differences were statistically significant (χ 2 P = .66 and.46, respectively). Also, the "final results" report described the [concurrent] rate as similar to "published pediatric and adult series". This comparison is inaccurate since CNS relapse in AYA ALL patients have been reported to be ≤5% on multiple pediatric-based regimens. [21] [22] [23] [24] Without censoring of the transplanted patients, there was no significant difference in the continuous complete remission rate or OS, whether the age group was less or greater than 21 years. The investigators concluded that the pediatric regimen resulted in similar efficacy but was associated with different toxicity profiles, 
| Noncomparative reports in AYAs with ALL
The results of the C10403 study are consistent with the higher DFS in the pediatric regimen. In 2014, when first reported, 296 evaluable 16-39 years old AYAs with pre-B and T-cell ALL had a projected 5-year OS of 68% (95% CI 60%-74%) in a combined cooperative group setting of 36 centers in 29 states. 26 These results allowed rejection of the null hypothesis of this Phase II trial that the true median EFS was, at most, 32 months, and historical control data that AYAs treated on adult cooperative group regimens had a 2-year EFS of 35%-40%. 26 The updated results document the progress and were submitted for publication in June 2018. Given that 32% of the C10403 patients were obese, 26 the C10403 results can be interpreted to be better than expected.
At the Princess Noorah Oncology Center in Saudi Arabian, 67 consecutive patients aged 14-35 years with Ph-ALL treated with a modified Children's Oncology Group (COG) protocol. 27 Their 4-year EFS and OS were 71.4 AE 6.0% and 81.8 AE 5.0%, respectively. In patients negative for minimal residual disease on day 29, the EFS and OS were 78.6 AE 6.8% and 90.5 AE 4.5%, respectively. hyper-CVAD, in whom the median age was 28% and 67% were AYAs, the 3-year overall survival was 22%. 32 
| Statistically significant worse outcomes with hyper-CVAD

| T-cell ALL and LBL
T-ALL/T-LBL and B-precursor ALL are usually evaluated separately.
The largest reported series of adults with T-ALL/T-LBL treated with hyper-CVAD were at Emory University, University of AlabamaBirmingham and H. Lee Moffitt Cancer Center. 33 In 64 patients with a median (range) age of 30 years, hyper-CVAD was the primary induction regimen in 56, 3 were switched to hyper-CVAD after starting another regimen, and 5 had asparaginase added to hyper-CVAD.
Overall, remission was achieved in 43 (70%) patients, and at the time of analysis the median relapse-free and OS rates were 13 and 18 months, respectively, 70% had relapsed and the 2-year survival was 35%. The authors concluded that the outcomes with hyper-CVAD were poor.
In Sweden, hyper-CVAD was administered to 19 T-ALL patients of median (range) age of 32 The COG AALL0434 trial demonstrated that even early thymicprecursor T-ALL, historically one of the worst types of T-ALL with 5-year survival rates of 20% in children and adolescents, had a 5-year EFS >80%. 37 On C10403, 71% of AYAs with T-ALL had a 68% 2-year EFS, which was comparable to the results with Bprecursor ALL. 26 The Princess Noorah Saudi Arabia study cited above also found no difference in T-and B-precursor ALL outcomes: 
| Hematopoeitic stem-cell transplantation
Finally, and one of the most important differences, is that the pediatric-inspired regimen usually reduces the need for hematopoietic stem-cell transplant 39 and has been reported to achieve better outcomes than allografting in first remission. 40 This may be due to the delayed intensification during early remission that in concept is similar to the intensification of therapy with the transplant approach. 4 Being able to avoid the toxicities, late adverse effects, and financial cost of transplant substantially favors the pediatric regimen. Further, young AYA recipients are reported to be more susceptible to allogenic transplant-induced acute graft-vs.-host disease than either younger or older patients. 41 4 | ACUTE AND DELAYED TOXICITIES, TREATMENT-RELATED MORTALITY, AND ADVERSE LATE EFFECTS 318 AYAs treated on the C10403 trial of which 296 were fully evaluable. 13 For toxicities not reported for C10403, other sources were used, including the Fertility Risk Calculator. 16, 17, 43, [45] [46] [47] 49 Each of the major categories are described below.
| Myelosuppression, immunosuppression, and infection
Hyper-CVAD regimens have a higher dose of all the major myelosuppressive agents (cytarabine, mercaptopurine, methotrexate, cyclophosphamide) and a greater dose of corticosteroid during consolidation with hyper-CVAD (Table 1) . Thus, hospitalization for neutropenic fever and for overt infection is more common with hyper-CVAD regimens, 23 originally reported to be 63% during induction therapy and 60% during consolidation (42% for B cycles and 18%
for A cycles). 5 In contrast, AYA patients treated with the pediatric regimen on C10403 had a 19% grade 3+ neutropenic fever rate during induction and 46% during the rest of 2.5 years of treatment. 5 For AYA patients treated at COG institutions on the same regimen used in C10403, the grade 3+ neutropenic fever rate was 7% during induction and 41% during the remaining 2-3 years of therapy. 13 Two attempts to superimpose asparaginase on the hyper-CVAD cycles both led to an unacceptable increase in the grade 3-5 infection rate, 53,54 with 4 deaths among 11 patients entered in one trial and early termination of the trial. 54 
| Therapy completion and treatment-related mortality
Less than 5% of the patients on the aforementioned C10403 pediatric trial were reported to be removed from protocol therapy because of toxicity. 13, 26 In contrast, 16% of Ph-ALL patients <60 years of age treated with hyper-CVAD regimens, either with or without rituximab, at UTMDACC received ≤4 of the planned 8 A-B cycles 7 (Chi-square P value <.001). In two Australian centers, 29% of 58 adult patients achieving complete remission had to cease therapy prematurely. 55 Unacceptable rates of treatment-related mortality (TRM) with the hyper-CVAD regimen have also occurred. A multicenter report from Turkey describes a nonrelapse mortality rate of 30% in 166 adults <65 years of age who were treated with hyper-CVAD, in comparison with a rate of 6% in 65 adults treated with another adult treatment regimen, CALGB-8811 (P = .003). 56 During the 1990s, the 
| Hepatic dysfunction, hypercoagulability, pancreatitis
Hepatic and pancreatic dysfunction are additional risks during asparaginase therapy on pediatric regimens, especially in obese patients 45 or those who concurrently consume alcohol. 58 In adults aged 18-50 treated with the most intensive pegaspargase regimen (10 doses in 30 weeks), the grade III/IV hyperbilirubinemia, alanine transferase and thrombosis rates were 7%, 29% and 16%, respectively. 23 In another review, 60%, 17% and 19% of 48 adults treated with pegaspargase had grade III/IV hepatic, pancreatic and thrombotic toxicities, respectively. 45 In a trial that administered 6 doses of pegaspargase regardless of prior hepatotoxicity, 31.4% of 18-57 years old developed high-grade hyperbilirubinemia but 45.5% of these patients who were successfully rechallenged without recurrence of high-grade hyperbilirubinemia. 59 In adults 21-55 years old, 29% of whom were >45 years of age, 13% of those who received the highest doses of pegaspargase experienced grade III/IV hepatotoxicity. 60 The incidence of asparaginase-associated thrombotic complications is age dependent, with one study finding 5% of pediatric patients and 42% of adults 30 years of age or older treated with intensive asparaginase had venous thromboembolic events, and age was the only significant predictor of these events. 61 In 152 adults, 18-60 years old treated with 522 doses of pegaspargase, 11.2% had venous thromboses. 62 Even 11-16 years old have a greater risk of thrombosis than younger patients. 63 Lower rates of coagulopathy in adult patients treated with the pegaspargase have also been reported. 64 On C10403, the incidence of grade III-V thrombosis was 7.6%. 13 Thus, asparaginase in the pediatric regimen significantly increases hypercoaguabilty, but most thromboses are related to central venous catheters
and not life-threatening, 64 treatable with 3 months of anticoagulant (eg, fondaparinux), and not recurrent with repeated pegaspargase dosing. 62 A current COG cancer control study (ACCL1333) is evaluating apixiban for prevention of thrombosis during Induction, in AYAs and younger patients with central venous catheters. 65 
| Central nervous system (CNS) toxicity
The amount of CNS-active therapy is also greater with hyper-CVAD regimens, including intrathecal cytarabine, intravenous high-dose methotrexate, and intravenous high-dose cytarabine (Table 1) . For 5% of adult ALL patients with CNS leukemia at diagnosis, 66 cranial radiation is prescribed 5 on both pediatric and hyper-CVAD regimens. However, the radiation dose on the pediatric regimen is 12-18 Gy lower than prescribed on the hyper-CVAD regimens (Table 1) . CNS radiation is rarely a component of current pediatric regimens.
Although there have been no reported evaluations of cognitive function in patients previously treated with hyper-CVAD regimens, its higher cumulative doses of known neurotoxic therapies may increase the risk for a significantly worse neurologic outcome. The lack of data on long-term CNS outcomes data after hyper-CVAD regimens also represents a deficiency of this treatment approach, compared with the careful monitoring and reporting of same in the pediatric regimens.
| Infertility
Hyper-CVAD contains more than twice the cumulative dose of cyclophosphamide than the pediatric AALL0232 regimen (10.8 vs. 3.0 g/ m 2 ; Table 1 ). The hyper-CVAD dose is in the high potential range for rendering males with prolonged azoospermia. 49 For women, the predicted amenorrhea risk post-treatment with 5 g/m2 total cyclophosphamide dose is ≥80% age 40+ and 30% to 70% aged 30-40; hyper-CVAD delivers >2× this dose. 49 Of all the premenopausal women who have been treated with hyper-CVAD, only three are reported to have had successful pregnancies. 48 In contrast, among AYAs 15-20 years of age at diagnosis of ALL, live births occurred in 205 of 270 females and 330 of 443 males fathered children; 46 Fifteen to 20 years old are not known to be more resistant to chemotherapy infertility than older AYAs, and thus these data are likely relevant for the entire AYA age range. In another study, 135 successful pregnancies occurred in 225 females with ALL who were 15-20 years of age at diagnosis when treated with a pediatric regimen and had survived at least 5 years. 47 Fertility preservation is strongly recommended for the higher total cyclophosphamide dose on hyper-CVAD regimens and not for the dose on the pediatric regimen. (Table 1) . Although long-term comparisons of cardiomyopathies after the two regimens have not been reported, improvements in the pediatric regimen have resulted in a reduction of the cardiac mortality rate 15 years after surviving ALL for 5 years from 0.6% for children diagnosed in the 1970s to 0.1% for those diagnosed in the 1990s. 16 In an attempt to reduce cardiomyopathy risk, doxorubicin in the hyper-CVAD regimens is administered over 24 h, but the effectiveness of this approach in long-term ALL survivors has not been reported.
| Myelodysplasia and carcinogenesis
Myelodysplasia (MDS) and secondary acute myelogenous leukemia (MDS/AML) occurs more frequently after hyper-CVAD than with the pediatric type of regimen; 16 (2.5%) of 641 adults with ALL treated with hyper-CVAD at the UTMDACC, most of whom were older than AYAs, developed secondary AML or MDS in a median of 32 months after diagnosis. 51 Of 125 adults consecutively treated in Australia with hyper-CVAD for ALL or non-Hodgkin lymphoma, 4 (4.4%) developed MDS/AML within 4 years. 42 EBV-positive lymphoproliferative disease has occurred 2-3 years after hyper-CVAD therapy. 67 Thus far, myelodysplasia and carcinogenesis have not yet been reported to be increased in AYAs treated with a pediatric regimens, with follow-up times as long as 8 years. 22 Although the pediatric regimen may not have applied to AYAs for a sufficient number of years to know yet whether MDS/AML will be a problematic for them, the fact that most of the cases after hyper-CVAD occurred within 3-4 years suggests that MDS/AML after pediatric therapy should have been observed and reported by now.
Nor is there a biologic reason to expect children to be less vulnerable to MDS/AML; on the contrary this complication was the primary reason a pediatric ALL regimen was amended. 68 Also, pediatric oncologists have endeavored for more than a half century to track and reduce the carcinogenicity of their ALL regimens. 4 All of the alkylating, topoisomerase inhibitor and nitrosourea components of pediatric regimens during the 1970s and 1980s were subsequently removed. Of 8500 children and adolescents diagnosed with ALL during 1965-1994
and followed on the Childhood Cancer Survivor Study for at least 20 years, 153 (1.8%) died of a second malignant neoplasms. 16 As the treatment regimen was modified over time to be less oncogenic, the current rate cancer is predicted to be even lower despite some evidence that 15-20 years old have a higher rate than younger patients. In a subsequent similar study by different investigators, 73 the pediatric-inspired protocol was not only associated with improved life-years and QALYs at 5 and 10 years after diagnosis, the improvement increased with further follow-up (described as a "lifetime horizon"). The "lifetime" mean (95% CI) life-years were 11.4 (11.3-11.5)
for the pediatric-inspired regimen and 6.1 (5.5-6.8) for hyper-CVAD.
For QALYs, the corresponding values were 5.8 (5.4-6.1) and 3.7 (3.3-4.1) years. The 36% greater life years and 46% greater QALYs for the pediatric inspired regimen were both greater than the observed corresponding 25% and 20% differences at 10 years and 16% and 9% at 5 years in the updated outcomes. All of the differences were statistically significant.
Another concern is that the report of "final results" of the hyper-CVAD regimens 20 imply that there is no plan to evaluate quality or quantity of life beyond the time of evaluation for the report. Yet, with a majority of the patients still alive when the results were tabulated, continued follow-up is necessary to address and compare the many potential life-impairing complications and consequences. Hyper-CVAD regimen's intensive myelosuppression requires most patients to be readmitted for neutropenic fever or overt infection, as described above in the Myelosuppression, Immunosuppression, Infection section.
| Hospitalization
Over decades of effort, pediatric oncologists transitioned their ALL regimens to the outpatient setting, such that with one recent exception (described below), none of their therapy for Ph-ALL and LBL requires hospitalization following initiation of induction therapy.
The most intensive pediatric regimens developed by the Children's Cancer Group for high-risk ALL required a median of <20 hospital days during 2-3 years of therapy after remission induction in 492 children and adolescents. 74 An additional 155 patients who received augmented therapy because of a slow early response during induction (also performed on the C10403 trial, but without hospitalization required) required a mean of 10 more hospital days. 74 In another high risk CCG trial, the median was 19, 0 and 0 days for induction, consolidation and maintenance phases, respectively. 75 The exception is the current version of the COG therapy for high-risk B-precursor Ph-ALL that includes 4 high-dose methotrexate infusions during interim maintenance 39 and on the average add 18 hospital days. 71 In the randomized COG AALL0232 trial of the high-dose methotrexate infusions in high-risk pre-B Ph-ALL patients, the benefit was inversely proportional to age, with AYAs having had equivocal benefit from high-dose methotrexate (Stock W, Advani A, Luger S; personal communication).
As described above, the reverse was true in T-ALL patients randomized to high-dose methotrexate on COG AALL0434, with the outpatient methotrexate/asparaginase regimen concluded to be better. 37 The successor, adult cooperative group phase III trial (A041501) that uses the same pediatric regimen does not include inpatient high-dose methotrexate therapy. 77 Although the low number of hospital days on a pediatric regimen may not be as achievable in AYAs, experience in adult patients with a pediatric regimen in the Nordic/Baltic countries suggests that hospitalization time on a pediatric regimen would be more comparable to that achieved in children on a pediatric regimen than with hyper-CVAD regimens. 78 Except for thrombosis, pancreatitis and osteonecrosis, the risk of 19 specified toxicities was not enhanced by age above 10 years in 221 18-to 45-year-old and 266 10-to 17-yearold. 78 There is an obvious motivation to keep children at home as much as possible, but the need for AYAs to be able to continue marital and parental responsibilities, school, employment, and access to their friends and support network must also be regarded. 
| Financial cost
Multiple aspects of the hyper-CVAD regimen render it more expensive than the pediatric regimens. The most significant factor is the hospitalization requirement for most phases of treatment and more frequent readmissions for neutropenic fever. Except for the initial hospitalization all of the C10403 pediatric regimen can be administered in the outpatient setting and all of the maintenance therapy is oral except for vincristine and intrathecal chemotherapy. For pediatric patients treated on the AALL0232 version of C10403, the median cost of protocol therapy was calculated to be $109,000. 79 The cost for adult patients would be less since pediatric patients are more expensive to treat. To hospitalize adult patients for leukemia therapy, the estimated charge, according to Avalere Health average sales pricing, is $43,500 per patient per episode 80 to which the cost of hospitalizations for fever and neutropenia and other complications have to be added. The higher cumulative chemotherapy doses of hyper-CVAD add~$56,000 to the total charge. 81 An early attempt to reduce the financial cost of hyper-CVAD by administering A treatments in the outpatient clinic is estimated to have reduced gross charges by 13%
(average of $2,541 per cycle). 76 
| Complexity and ease of administration
Over more than a half century of hundreds of clinical trials, 4 the pediatric ALL regimens have evolved into more complex, intricate, multiple-phasic, and risk-based regimens than hyper-CVAD which has remained relatively simple and easier to comprehend and administer. 4 The pediatric regimens also evolved to be delivered in the outpatient setting, allowing children to be at home as much as possible. This patient-centered strategy requires a robust clinic infrastructure to support the care of outpatients who require frequent interaction with the medical system. The time for the treating medical team to arrange and administer the largely inpatient hyper-CVAD regimen is considerably less than the time required to administer the nearly all-outpatient pediatric regimen. Also, the hyper-CVAD regimens provide oncologists with more control over therapy adherence, particularly for AYAs who are independent of family support and generally less compliant with oral medications and outpatient appointments. One advantage of treating AYAs in comparison with older adults is their ability to tolerate therapy with less frequent toxicities and need to adjust dosage, interrupt therapy, and be hospitalized for complications. 82 
| NATIONAL COMPREHENSIVE CANCER NETWORK (NCCN) GUIDELINES
Since 2012, the NCCN has recommended either a clinical trial or a pediatric-inspired regimen for newly diagnosed Ph-ALL in AYAs. 83 The clinical trial recommendation for AYAs was based, in part, on the likelihood that a clinical trial would be based on pediatric therapy. 83 In 2016, the NCCN added hyper-CVAD with rituximab (R-hyperCVAD)
to its AYA ALL Guidelines but specified that it was for CD20-positive ALL only and that pediatric regimens for all forms of Ph-ALL were "preferred". In 2017, the NCCN Guidelines expanded hyper-CVAD to all Ph-AYA and added a pediatric-inspired University of Southern California regimen with the specification that both were based on data from single institutions as opposed to the pediatric regimens that were based on data from multi-institutional or cooperative group studies. 84 
| CONCLUSIONS AND RECOMMENDATIONS
The challenge in the US is to convince those using hyper-CVAD in AYAs to adopt a pediatric regimen, as has been applied to adult ALL patients in Spain, France, Germany, the Netherlands, Sweden, Finland, Denmark, Italy, United Kingdom, Czech Republic, and Turkey, 4 or to enter the patient on a pediatric-inspired clinical trial such as Alliance A041501 that opened in 2017. 85 Ideally, a prospective randomized controlled trial comparing hyper-CVAD with a pediatric-inspired regimen should be conducted to help resolve the remaining controversy.
Meanwhile, based on the data presented here, the lack of survival improvement in AYAs in the US with ALL ( Figure 1 ) can be explained, in part, by adult-inspired treatment delivered on medical oncology services and at community cancer treatment sites.
